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(57) ABSTRACT

A centrifugal piston according to an embodiment comprises:
a piston body defining a path which extends from the front
of the piston to the rear of the piston, and through which
substances at the front of the piston can move to the rear of
the piston; and a valve disposed on the path and configured
to selectively open or block the path, wherein, during
centrifugation i which centrifugal force acts on the piston,
the substances at the front of the piston are centrifuged while
the valve 1s blocking the path, and, when an external force
1s applied to the piston while the centrifugal force does not
act on the piston, the valve moves Ireely relative to the
piston body, and when the valve opens the path, at least a
portion of the substances at the front of the piston can move
to the rear of the piston.

9 Claims, 8 Drawing Sheets
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CENTRIFUGAL PISTON AND
CENTRIFUGAL DEVICE COMPRISING
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a 371 of international application of
PCT application serial no. PCT/KR2018/010273, filed on

Sep. 4, 2018, which claims the priority benefits of Korea
application no. 10-2017-011333, filed on Sep. 5, 2017/, and

Korea application no. 10-2018-0101990, filed on Aug. 29,

2018. The entirety of each of the above-mentioned patent
applications i1s hereby incorporated by reference herein and
made a part of this specification.

TECHNICAL FIELD

The following description relates to a piston for centrifu-
gation and a centrifugal separator including the same.

BACKGROUND ART

Adipose tissues obtained from objects, such as people,
ammals, and the like, by suction or incision contain a
mixture of a large amount of o1l and impurities, and cen-
trifugation 1s performed on the adipose tissues to obtain pure
tat. For example, Korean Patent Application Publication No.
10-2015-01207977 discloses a piston. According to the struc-
ture of the piston disclosed in this document, two bodies

rotate relative to each other to selectively open or close a
flow passage. Accordingly, whether a material passes
through the flow passage 1s determined.

DISCLOSURE OF INVENTION
Technical Subject

An aspect provides a piston for centrifugation that inter-
rupts or opens a passage through which a material passes,
depending on whether a centrifugal force 1s applied or not,
and a centrifugal separator including the piston.

Technical Solution

According to an example embodiment, there 1s provided
a piston for centrifugation that includes a piston body having
a passage defined therein and a valve disposed 1n the passage
to selectively open or interrupt the passage, in which the
passage extends from the front to the back of the piston, and
materials ahead of the piston are movable to the rear of the
piston through the passage. During the centrifugation that
involves application of a centrifugal force to the piston, the
materials ahead of the piston are centrifugally separated in
a state 1n which the valve iterrupts the passage, and when
an external force 1s applied to the piston while a centrifugal
force 1s not applied to the piston, at least a portion of the
materials ahead of the piston are movable to the rear of the
piston as the valve opens the passage while freely moving
relative to the piston body.

The center of rotation of the centrifugal force may be
located behind the piston body, the piston body may be
located 1nside a container that receives the piston, and the
piston body may apply pressure to the materials ahead of the
piston while moving along the inside of the container
depending on the external force.
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The piston body may include a receiving portion to
receive the valve and form a portion of the passage. The
receiving portion may have an inner surface in a shape
corresponding to at least a portion of the valve, and the
passage may be mnterrupted when the valve 1s contact with
the 1nner surface.

The passage may include a first path extending from one
side of the piston body to the center of the piston body and
a second path extending from the center of the piston body
to the back of the piston body, and the second path may
include a clearance formed between the valve and the mnner
surface when the valve 1s separated from the inner surface.

A portion of the recerving portion having the inner surface
may have a decreasing width toward the front of the piston
along a lengthwise direction of the piston body.

According to an example embodiment, there 1s provided
a centrifugal separator that includes a piston including a
piston body having a passage defined therein, the passage
extending from the front to the back of the piston, a valve
disposed 1n the passage, and a sealing member located on the
passage and provided between the piston body and the valve,
and a push rod to fix the valve to the piston body to interrupt
the passage, the push rod being coupled with the piston body
and the valve. The push rod 1s contact with the sealing
member and interrupts communication ol the passage
together with the sealing member when the push rod 1s
coupled with the piston body and the valve.

A portion of the push rod may be disposed inside the
piston body to fill a space between the piston body and the
valve and may form sealing of the passage together with the
sealing member.

The sealing member may prevent separation of the valve
from the piston body before the push rod 1s coupled with the
piston body and the valve, and the sealing member may be
clastically deformed before the push rod 1s separated from
the piston body together with the valve after coupled with
the piston body and the valve.

The piston may further include a groove, in which a
portion of the sealing member 1s embedded in the piston
body through the groove.

The valve may include a front valve part having a shape
corresponding to an inner surface of the front of the piston
body, a rear valve part having a shape corresponding to an
inner surface of the back of the piston body, and a protruding
component formed between the front valve part and the rear
valve part and protruding toward the inner surface of the
back of the piston body. The distance between the inner
surface of the back of the piston body and the protruding
component may be smaller than the distance from the 1nner
surface of the back of the piston body to a portion of the
sealing member facing toward the rear valve part.

According to an example embodiment, there 1s provided
a centrifugation method for separating bio-materials using a
piston for centrifugation. The piston includes a piston body
having a passage defined therein and a valve disposed 1n the
passage to open or interrupt the passage, in which the
passage extends from the front to the back of the piston, and
the bio-materials are movable through the passage. With
respect to a container that receirves the piston and the
bio-materials, the bio-materials are located ahead of the
piston body, and the center of rotation of a centrifugal force
1s located behind the piston body. The centrifugation method
includes separating the bio-materials ahead of the piston
body 1nto layers in a direction away from the front of the
piston body with respect to the center of rotation 1n a state
in which the valve interrupts the passage while the centrifu-
gal force 1s applied to the piston, releasing the centrifugal
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force applied to the piston, connecting a push rod to the
piston body, and removing a bio-material farthest away from
the piston body among the bio-materials from the container
by applying pressure to the bio-materials by pushing the
piston body i a direction toward the front of the piston
body, moving a bio-material closest to the piston body
among the bio-matenials to the rear of the piston body
through the passage 1n a state in which the valve opens the
passage, by applying pressure to the bio-materials ahead of
the piston by pushing the piston with the push rod in a state
in which the connection of the push rod to the piston body
1s released, and obtaining at least one type of remaining
bio-materials.

FEftect of the Invention

The piston for centrifugation and the centrifugal separator
including the same according to the example embodiments
may obtain a desired material, by interrupting a flow of
materials from the front to the back of the piston while a
centrifugal force 1s applied, and allowing a specific matenal
among the materials ahead of the piston to tlow to the rear
of the piston while a centrifugal force 1s not applied.

Eflects of the piston for centrifugation and the centrifugal
separator including the same according to the example
embodiments are not limited to the atforementioned effects,
and any other effects not mentioned herein will be clearly
understood from the following description by those skilled
in the art to which the present invention pertains.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a cross-sectional view schematically 1llustrating
centrifugation performed by a centrifugal separator accord-
ing to an example embodiment.

FIG. 2 1s a cross-sectional view schematically 1llustrating,
removal of a bio-matenial from a distal region ahead of a
piston after centrifugation 1s performed by a centrifugal
separator according to an example embodiment.

FIG. 3 1s a cross-sectional view schematically 1llustrating
removal of a bio-material from a proximal region ahead of
a piston after centrifugation i1s performed by a centrifugal
separator according to an example embodiment.

FIG. 4 1s a perspective view schematically illustrating a
piston according to an example embodiment.

FIG. 5 1s an exploded side view schematically 1llustrating,
a piston according to an example embodiment.

FIG. 6 1s a cross-sectional view schematically 1llustrating
a state 1n which a passage in a piston according to an
example embodiment 1s interrupted.

FIG. 7 1s a cross-sectional view schematically 1llustrating,
a state 1n which the passage 1n a piston according to an
example embodiment 1s open.

FIG. 8 1s a cross-sectional view schematically 1llustrating
a state 1n which a push rod 1s coupled to a piston according
to an example embodiment.

BEST MODE FOR CARRYING OUT TH.
INVENTION

(L]

Hereinafter, some example embodiments will be
described 1n detail with reference to the accompanying
drawings. Regarding the reference numerals assigned to the
clements 1n the drawings, it should be noted that the same
clements will be designated by the same reference numerals,
wherever possible, even though they are shown 1n different
drawings. Also, in the description of example embodiments,
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detailed description of well-known related structures or
functions will be omitted when 1t 1s deemed that such
description will cause ambiguous interpretation of the pres-
ent 1nvention.

In describing components of the example embodiments
according to the present invention, terms such as {irst,
second, “A”, “B”, (a), (b), and the like may be used. These
terms are merely intended to distinguish one component
from another component, and the terms do not limit the
nature, sequence or order ol the components. When a
component 1s described as “connected”, “coupled”, or
“linked” to another component, this may mean the compo-
nents are not only directly *“connected”, “coupled”, or
“linked”, but also are indirectly “connected”, “coupled”, or
“linked” via a third component.

A component, which has the same common function as a

component included 1n any one example embodiment, will
be described using the same name 1n other example embodi-
ments. Unless otherwise stated, the description set forth 1n
any one example embodiment may be applicable to other
example embodiments, and a detailed description will be
omitted 1n an overlapping range.
The term “objects” used herein may be used as a concept
including living things such as people, animals, and the like.
The term “biological tissues™ used herein refers to tissues
obtained from the objects. For example, the biological
tissues may include adipose tissues. The biological tissues
may be obtained from the objects by a method such as
suction or 1ncision.

The term “‘the front of a piston” used herein refers to an
upstream side with respect to a flow stream of a bio-material
passing through the piston, and the term “the back of the
piston” refers to a downstream side with respect to the flow
stream of the bio-matenal passing through the piston.

FIG. 1 1s a cross-sectional view schematically illustrating,
centrifugation performed by a centrifugal separator accord-
ing to an example embodiment. FIG. 2 1s a cross-sectional
view schematically illustrating removal of a bio-material
from a distal region ahead of a piston after the centrifugation
1s performed by the centrifugal separator according to the
example embodiment. FIG. 3 1s a cross-sectional view
schematically 1illustrating removal of a bio-material from a
proximal region ahead of the piston after the centrifugation
1s performed by the centrifugal separator according to the
example embodiment.

Referring to FIGS. 1 to 3, the centrifugal separator 1
according to the example embodiment i1s configured to
obtain a desired bio-material FL by centrifugally separating
bio-matenials BL, FL, and OL constituting biological tissue
and thereafter removing some bio-materials BL and OL by
a predetermined method. Hereinafter, 1t will be exemplified
that the centrifugal separator 1 centrifugally separates adi-
pose tissue that 1s one of biological tissues. However,
example embodiments are not necessarily limited thereto.

The centrifugal separator 1 may include a container 10, a
piston 20, and a push rod 30.

The container 10 1s configured to receive adipose tissue,
the piston 20, and the push rod 30. The container 10 includes
a main body 110 having a substantially cylindrical shape.
For example, the main body 110 may be a syringe. The main
body 110 has, at the front thereof (at a left end of the main
body 110 with respect to FIG. 1), an outlet 120 through
which a material constituting the adipose tissue escapes
from the main body 110. The main body 110 has, at the back

thereof (at a right end of the main body 110 with respect to
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FIG. 1), an opening through which the adipose tissue, the
piston 20, and the push rod 30 are inserted into the main
body 110.

The piston 20 1s configured to move 1n the main body 110.
The piston 20 may include a piston body 210, a valve 220,
and one or more outer sealing members 230.

The piston body 210 1s configured to move in the main
body 110. A passage extending from the front to the back of
the piston 20 1s defined 1n the piston body 210. The piston
body 210 may have a substantially cylindrical shape.

The valve 220 1s disposed in the passage defined 1n the
piston body 210 and 1s configured to open or interrupt the
passage. For example, the valve 220 may selectively open or
interrupt the passage as a centrifugal force 1s applied. The
valve 220 may be received 1n the piston body 210 and may
freely move 1n the piston body 210.

The outer sealing members 230 are coupled to the outside
of the piston body 210 and are configured to seal between
the piston body 210 and the main body 110. The outer
sealing members 230 are configured to make contact with an
inner surface 112 of the main body 110. The piston body 210
may be fixed to the main body 110 in any location of the
main body 110 by a ifrictional force between the outer
sealing members 230 and the 1mner surface 112 of the main
body 110.

The push rod 30 1s configured to be coupled with the
piston body 210 and the valve 220. In the state of being
coupled with the piston body 210 and the valve 220, the push
rod 30 may push the piston 20 toward the front of the main
body 110 (e.g., by an external force of a user). At this time,
some materials of the adipose tissue ahead of the piston 20
may escape Irom the main body 110 through the outlet 120.
Furthermore, 1n the state of being coupled with the valve
220, the push rod 30 may be separated from the piston body
210. At this time, the valve 220, together with the push rod
30, may be separated from the piston body 210.

An axis of rotation X that 1s the center of rotation for
centrifugation may be located behind the main body 110 and
behind the piston body 210 (on a right side with respect to
FIG. 1). In this case, mside the main body 110, blood, tluid,
pure fat, o1l, and the like that constitute the adipose tissue are
located ahead of the piston body 210 (on a left side with
respect to FIG. 1), and the piston 20 1s located next.

Referring to FIG. 1, when centrifugation 1s performed, the
adipose tissue located ahead of the piston 20 1s separated
into the o1l layer OL, the fat layer FL, blood, and the fluid
layer BL 1n sequence from a proximal region to a distal
region ahead of the piston 20 according to specific gravity.
Meanwhile, the piston body 210 and the valve 220 move 1n
a direction away from the axis of rotation X. In this process,
the piston body 210 1s fixed to the main body 110 by friction
between the outer sealing members 230 coupled to the
outside of the piston body 210 and the inner surface 112 of
the main body 110, and the valve 220 interrupts the passage
defined 1n the piston body 210 while freely moving in the
piston body 210. Because the valve 220 iterrupts the
passage defined 1n the piston body 210 during the centrifu-
gation that involves the application of a centrifugal force, the
o1l layer OL, the fat layer FL, the blood, and the fluid layer
BL ahead of the piston 20 cannot move through the passage.
Some of the materials 1n the fat layer FL have a very small
size and therefore may flow through the passage together
with the o1l 1n the o1l layer OL 1n the process in which the
centrifugation 1s performed. Accordingly, 1n the process 1n
which the centrifugation 1s performed, the valve 220 may
interrupt the passage in the piston body 210, thereby pre-
venting some materials in the fat layer FL, which are
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materials that a user generally wants, from moving from the
front to the back of the piston 20 together with the o1l 1n the
o1l layer OL.

Reterring to FIG. 2, the push rod 30 may be coupled to the
piston body 210 and the valve 220 1n a state in which the
centrifugation 1s completed, with no centrifugal force
applied to the piston 20. At this time, the valve 220 remains
interrupting the passage defined in the piston body 210.
When the outlet 120 of the main body 110 1s opened and an

external force 1s applied to the push rod 30 1n a direction
toward the front of the main body 110, the blood located in
the distal region ahead of the piston 20 and the blood and

fluid 1n the fluid layer BL are discarded outside the main
body 110 through the outlet 120.

Referring to FIG. 3, 1n the state in which the centrifuga-
tion 1s completed and the blood and the fluid layer BL are
removed from the container 10, the push rod 30 may be
separated from the piston body 210 and the valve 220.
Because no centrifugal force 1s applied to the piston 20, the
valve 220 may open the passage defined 1n the piston body
210 while freely moving in the piston body 210. At this time,
the o1l 1n the o1l layer OL located 1n the proximal region
ahead of the piston 20 may flow from the front to the back
of the piston 20 through the passage defined 1n the piston
body 210. The o1l of the o1l layer OL that flows to the back
of the piston 20 1s removed from the container 10, and when
the piston 20 1s removed from the container 10, the pure fat
in the fat layer FL 1s obtained.

FIG. 4 1s a perspective view schematically 1llustrating the
piston according to an example embodiment, and FIG. 3 1s
an exploded side view schematically illustrating the piston
according to the example embodiment.

FIG. 6 1s a cross-sectional view schematically illustrating
a state 1n which the passage in the piston according to the
example embodiment is interrupted, and FIG. 7 1s a cross-
sectional view schematically illustrating a state 1n which the
passage 1n the piston according to the example embodiment
1S open.

FIG. 8 1s a cross-sectional view schematically 1llustrating,
a state 1 which the push rod i1s coupled to the piston
according to the example embodiment.

Referring to FIGS. 4 to 8, the piston 20 according to the
example embodiment may include the piston body 210, the
valve 220, the one or more outer sealing members 230, and
an ner sealing member 240.

The piston body 210 may have, on the outside thereof, an
inlet 2112 through which a material flows in. For example,
the o1l 1n the o1l layer OL described above with reference to
FIG. 3 may enter the piston body 210 through the inlet 2112
and may therealter flow through the passage defined 1n the
piston body 210. The piston body 210 may have, on the
outside thereot, one or more recesses 219 1n which the one
or more outer sealing members 230 are mounted.

The passage defined 1n the piston body 210 may have one
or more orientations. For example, the passage may include
a first path 2114 extending from one side of the piston body
210 to the center of the piston body 210, a second path 2116
extending from the center of the piston body 210 to the back
of the piston body 210, and a third path 2118 extending from
the back of the piston body 210 to the outside of the piston
body 210. The first path 2114 1s configured to be 1 fluid
communication with the mlet 2112, the second path 2116 1s
configured to be selectively 1n fluid communication with the
first path 2114 and the third path 2118, and the third path
2118 1s configured to be in fluid communication with the
outside of the piston body 210.
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In an example embodiment, the passage defined in the
piston body 210 may further include a chamber 2115 located
between the first path 2114 and the second path 2116. The
chamber 2115 may be located 1in the center of the piston
body 210. When fluid communication between the first path
2114 and the third path 2118 through the second path 2116
1s interrupted, a material may stay in the chamber 2115.
While the valve 220 1s contact with a first inner surface 2122
of a recerving portion 212, fluid communication between the
chamber 2115 and the second path 2116 may be interrupted.

The piston body 210 may include the receiving portion
212 configured to receive the valve 220. The receiving
portion 212 may have inner surfaces in shapes correspond-
ing to the external appearance of the valve 220. For example,
the receiving portion 212 may have the first inner surface
2122 tapered along the fore/aft direction of the piston body
210 and a second 1nner surface 2124 that meets the first inner
surface 2122 and that 1s substantially horizontal along the
fore/aft direction of the piston body 210. In an example
embodiment, the first inner surface 2122 may have a gradu-
ally increasing width from the front to the back of the piston
20.

The piston body 210 may include a piston coupling part
214 configured to be coupled with the push rod 30. For
example, the piston coupling part 214 may include a thread
formed on the second inner surface 2124 of the receiving
portion 212.

The valve 220 may include a front valve part 222 and a
rear valve part 224.

The front valve part 222 may be configured to interrupt
the passage. The front valve part 222 may be contact with an
iner surface of at least a portion of the recerving portion
212. For example, the front valve part 222 may be contact
with the first inner surface 2122 of the receiving portion 212.
The front valve part 222 may have a shape corresponding to
the first inner surface 2122 of the receiving portion 212.

A clearance may be formed between an outer surface
2222 of the front valve part 222 and the first inner surface
2122 of the receiving portion 212. The clearance may be
formed when the front valve part 222 1s separated from the
first mner surface 2122. When the front valve part 222
makes contact with the first mner surface 2122 of the
receiving portion 212 as illustrated in FIG. 6, no clearance
exists between the outer surface 2222 of the front valve part
222 and the first inner surface 2122 of the receiving portion
212, whereas when the front valve part 222 1s separated from
the first inner surface 2122 of the receiving portion 212 as
illustrated 1n FIG. 7, a clearance 1s formed between the outer
surface 2222 of the front valve part 222 and the first inner
surface 2122 of the recerving portion 212. The clearance
may form at least a portion of the second path 2116.

The rear valve part 224 1s configured to guide a movement
of a material along the passage. The rear valve part 224 may
be parallel to an mner surface of at least a portion of the
receiving portion 212. For example, the rear valve part 224
may be parallel to the second inner surface 2124 of the
receiving portion 212. The rear valve part 224 extends from
the front valve part 222 toward the back of the piston body
210.

In an example embodiment, the valve 220 may include a
protruding component 226. The protruding component 226
may be formed between the front valve part 222 and the rear
valve part 224. The protruding component 226 may protrude
toward the inner surfaces of the piston body 210. In an
example embodiment, the protruding component 226 may
protrude toward the second 1nner surface 2124 of the receiv-
ing portion 212.
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In an example embodiment, the valve 220 may include a
valve coupling part 2242. The valve coupling part 2242 1s
configured to be coupled with the push rod 30. For example,
the valve coupling part 2242 may have a male engagement
formation. The shape of the valve coupling part 2242 may be
approprately set according to the shape of the push rod 30.
The valve coupling part 2242 may extend from the rear
valve part 224 toward the back of the piston body 210.

The mner sealing member 240 1s configured to prevent
separation of the valve 220 from the piston body 210. In the
passage defined in the piston body 210, the mnner sealing
member 240 may be provided between the inner surfaces of
the piston body 210 and the valve 220. For example, the
inner sealing member 240 may be provided on the second

inner surface 2124 of the recerving portion 212 on the third

path 2128.

In an example embodiment, the inner sealing member 240
1s configured such that the protruding component 226 1is
stopped by the inner sealing member 240. The 1nner sealing
member 240 may have a ring shape. For example, the
distance D1 between the second mnner surface 2124 of the
receiving portion 212 and the protruding component 226
may be smaller than the distance D2 from the second inner
surface 2124 of the receiving portion 212 to the inside of the
inner sealing member 240.

In an example embodiment, a portion of the inner sealing,
member 240 may be embedded 1n the piston body 210. For
example, the receiving portion 212 may include a groove
2126 configured to receive a portion of the inner sealing
member 240. The groove 2126 may be formed on the second
inner surface 2124.

According to the structure described above, the inner
sealing member 240 prevents the valve 220 from being
separated from the piston body 210 when the valve 220 1s
about to escape from the piston body 210 before the push rod
30 1s coupled with the piston body 210 and the valve 220.

The push rod 30 1s coupled with the piston body 210 and
the valve 220 and is configured to fix the valve 220 to the
piston body 210 to interrupt the passage defined 1n the piston
body 210. In an example embodiment, the push rod 30 may
include a first push rod coupling part 342 configured to be
coupled with the piston coupling part 214 and a second push
rod coupling part 344 located inward of the first push rod
coupling part 342 and coupled with the valve coupling part
2242 while facing the rear valve part 224 and surrounding
the valve coupling part 2242. For example, the first push rod
coupling part 342 may have a thread shape.

When the push rod 30 1s coupled with the piston body 210
and the valve 220, a portion of the push rod 30 may interrupt
the passage while making contact with the inner sealing
member 240. For example, the push rod 30 may include a
sealing forming part 346. The sealing forming part 346 may
make contact with the mner sealing member 240 while
filling at least a portion of a space between the piston body
210 and the valve 220. Accordingly, the sealing forming part
346 may interrupt communication of the passage together
with the first push rod coupling part 342 and the second push
rod coupling part 344. In an example embodiment, the
sealing forming part 346 may form sealing of the third path
2118 between the second 1nner surface 2124 of the receiving
portion 212 and the rear valve part 224.

The contact between the sealing forming part 346 and the
inner sealing member 240 1s constantly made until the push
rod 30 i1s separated from the piston body 210 together with
the valve 220 after the push rod 30 1s coupled with the piston
body 210 and the valve 220. While the sealing forming part
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346 makes contact with the inner sealing member 240, the
inner sealing member 240 may be elastically deformed, or
may remain deformed.

While the example embodiments have been described
above with reference to the limited drawings, 1t will be
understood by those skilled 1 the art that various modifi-
cations and alterations can be made without departing from
the spirit and scope of the present invention. For example,
suitable results may be achieved even 1f the described
techniques are performed in a different order, and/or the
described components such as a system, a structure, a
device, a circuit, and the like are coupled or combined 1n a
different manner or replaced or supplemented by other
components or their equivalents.

The 1nvention claimed 1s:

1. A piston for centrifugation, comprising:

a piston body having a passage defined therein, the
passage extending from a front to a rear of the piston,
and matenals at the front of the piston being movable
to the rear of the piston through the passage; and

a valve disposed in the passage to selectively open or
interrupt the passage,

wherein the piston body comprises a receiving portion
configured to receive the valve and form a portion of
the passage, and wherein the recerving portion has an
inner surface in a shape corresponding to at least a
portion of the valve,

wherein the valve 1s configured to move between a first
position 1n which the valve 1s contact with the inner
surface and the passage 1s interrupted, and a second
position in which the valve 1s separated from the inner
surface of the receiving portion and the passage 1s open,

wherein during the centrifugation that involves applica-
tion of a centrifugal force to the piston, the valve 1s
configured to move from the second position to the first
position and interrupt the passage such that the mate-
rials at the front of the piston are centrifugally sepa-
rated, and when an external force i1s applied to the
piston while a centrifugal force 1s not applied to the
piston, the valve 1s configured to freely move relative
to the piston body from the first position to the second
position and open the passage such that at least a
portion of the materials at the front of the piston are
movable to the rear of the piston.

2. The piston of claim 1, wherein the center of rotation of

the centrifugal force 1s located at the rear of the piston body,
wherein the piston body i1s located inside a container that
receives the piston, and

wherein the piston body applies pressure to the matenals
at the front of the piston while moving along an 1nside
of the container depending on the external force.

3. The piston of claim 1, wherein the passage includes:

a first path extending from one side of the piston body to
a center of the piston body; and

a second path extending from the center of the piston body
to the rear of the piston body, and

wherein the second path includes a clearance formed
between the valve and the inner surface when the valve
1s separated from the inner surface.

4. The piston of claim 1, wherein a portion of the
receiving portion having the mner surface has a decreasing,
width toward the front of the piston in a lengthwise direction
of the piston body.
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5. A centrifugal separator comprising:

a piston mncluding a piston body having a passage defined
therein, the passage extending from the front to the rear
of the piston, a valve disposed 1n the passage, and a
sealing member located on the passage and provided
between the piston body and the valve; and

a push rod to {ix the valve to the piston body to interrupt

the passage, the push rod being coupled with the piston
body and the valve,

wherein the push rod 1s configured to be contact with the

sealing member and interrupt communication of the
passage together with the sealing member when the
push rod 1s coupled with the piston body and the valve
in a state 1 which a centrifugation 1s completed, with
no centrifugal force applied to the piston.

6. The centrifugal separator of claim 5, wherein a portion
of the push rod 1s disposed 1nside the piston body to fill a
space between the piston body and the valve and forms
sealing of the passage together with the sealing member.

7. The centrifugal separator of claim 35, wherein the
sealing member prevents separation of the valve from the
piston body before the push rod 1s coupled with the piston
body and the valve, and

wherein the sealing member 1s elastically deformed

betore the push rod is separated from the piston body
together with the valve after coupled with the piston
body and the valve.
8. The centrifugal separator of claim 5, wherein the piston
further includes a groove, a portion of the sealing member
being embedded in the piston body through the groove.
9. A centrifugation method for separating bio-materials
using a piston for centrifugation,
wherein the piston includes a piston body having a
passage defined therein and a valve disposed in the
passage to open or interrupt the passage, the passage
extending from the front to the rear of the piston, and
the bio-materials being movable through the passage,

wherein with respect to a container that receives the
piston and the bio-materials, the bio-materials are
located at the front of the piston body, and a center of
rotation of a centrifugal force 1s located behind the
piston body, and
wherein the centrifugation method comprises:
separating the bio-materials at the front of the piston body
into layers 1n a direction away from the front of the
piston body with respect to the center of rotation 1n a
state 1n which the valve interrupts the passage while the
centrifugal force 1s applied to the piston;
releasing the centrifugal force applied to the piston,
connecting a push rod to the piston body, and removing
a bio-material farthest away from the piston body
among the bio-materials from the container by applying
pressure to the bio-materials by pushing the piston
body 1n a direction toward the front of the piston body;

moving a bio-material closest to the piston body among
the bio-materials to the rear of the piston body through
the passage 1n a state 1n which the valve moves freely
relative to the piston body and opens the passage, by
applying pressure to the bio-materials at the front of the
piston by pushing the piston with the push rod 1n a state
in which the connection of the push rod to the piston
body 1s released; and

obtaining at least one type of remaining bio-materials.
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